[Abstract] Immunotherapy has demonstrated great therapeutic potential by activating the immune system to fight cancer. However, little is known about the specific dynamics of interactions that occur between tumor and immune cells. In this protocol we describe a novel method to visualize the interaction of tumor and immune cells in the lung of live mice, which can be applied to other organs. In this protocol fluorescent-labeled tumor cells are transferred to recipient mice expressing fluorescently tagged immune cells. Tumor-immune cell interactions in the lung are then imaged by confocal or two-photon microscopy. Analysis of tumor interactions with immune cells using this protocol should aid in a better understanding of the importance of these interactions and their role in developing immunotherapies.
Apply a tidal volume of 8 to 10 μl/g body weight (room air or higher fractions of oxygen) with respiratory rates of approximately 120 breaths per min. This is the approximate normal breathing rate of an average size adult mouse (25-30 g).
5. Reassess depth of anesthesia with a paw pinch.
6. Dab mouse lightly with 70% ethanol around left rib cage and remove skin to expose ribs.
7. Gently insert scissors between the two lowest ribs and cut a 0.5 cm hole into the thoracic cavity. Apply 20 to 25 mmHg vacuum suction to the ring using a dedicated vacuum line attached to pressure gauge and regulator to adjust pressure.
11. Carefully lower thoracic suction window onto the flat surface of the left lung lobe, which will then enter the thoracic window and be stabilized for imaging as shown in Figure 2 . 12. Add ~200 μl DPBS to slide glass, engage microscope lens on imaging ring as shown in Figure   3 , and acquire imaging as necessary. Confirm normal blood flow in lung by imaging to ensure that the ring has not caused vascular damage/blocking. Focusing on imaging an area that is fairly stabilized by the vacuum ring to prevent motion artifact and distortion of the images by pulsing of the lung. Representative lung imaging is shown in Video 1 and Video 2.
